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New ethylene copolymer comprises component (a) derived from ethylenes; (b) 
derived from 3-20C alpha-olef ins . This olefin copolymer has the following 
properties: the density is 0.85-0.92 g/cm2; the limit-density (eta) 
measured at 135 deg.C in decalin is 0.1-10 dl/g; the ratio Mw/Mn is 1.2-4 
(where Mw is the mean molecular weight; Mn is the mean molecular number 
measured by GPC) ; the ratio of MFR10/MFR2 is 8-50 (where MFRIO and MFR2 
are MFRs under a 10kg load and a 2.16kg load at 170 deg.C, respectively). 

The olefin copolymer is produced by copolymerisation of (a) and (b) 
in the presence of a catalyst composed of (A) and (B) ; where (A) is a Hf 
cpd. contg. a ligand which is a multi-indentate cpd., and which is obtd. 
by joining at least two indenile gps. (or substd. indenile gps . ) through 
a low-C number alkylene gp., or a Hf cpd. obtd. by alkylsilylisation of 
the above-mentioned Hf cpd., and (B) is an organic Al cpd. A propylene 
copolymer comprises (c) and (d) , where (c) is derived from propylenes and 
(d) is derived from 4-20C alpha-olef ins . 

ADVANTAGE - These olefin copolymers have narrow molecular weight 
distributions and excellent flows. (3(68pp Dwg.No.O/ 
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(57) Abstract 
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15 < ii ) 1 3 S-C^O-fXrU [77] *S0 . 5- 

6 dJ! /ir^Offifflftr&O. 
( a ) ^M^Siaifitffc:J:->-C^^L;ti4^ [Tin ] 
7 0<Tll <155-5. 5 (100-P) 

( IV > mm V V nnxf-l^ y^f |g4i-S*J 5 M%mT-C«> . 
^ ^ -5 gf 2 <o r n tr 1^ ^ y :r A ^S-^ «s<^M5i:^r 
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[B] ^ary^$-'>A:t^wt;-^jfe 

^>#*»*lS^^#fiL(c) . 5-^9. 5tJl^%</)M.X\ tfza- 
^^l^y ^ yii^^^iptihm^^^ic) ifiO . 5-9. S^jU%(Om 

'ytc<b ^■2m<^mifi^tsi.riV'i^vymtitvxm^Lti^m. 
20 'M'^<ti>2m(r>mifi^mTfi^=^uym^'ftLxm^Lt:^m. 

[B-2] AH m^C3iJ^^:< t lfflOn-r;V'df;wS£l^f.iO^>(fc*m^ 
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a-^«c(3feV>-C. «Jg«iO . 85-0. 9 2 ?/<aa. »ll L<{i 
0. 85-0. 91g/<ai. J:0»liL<«iO. 8 5-0. 90? 

SJgtil 9 Or^C*5^t-& 2 . 1 6kir?^af<OMFR2 

xf-uy^^lfi-^ttcf x^W>3{pii,©*>tL-5«lfig#fi:(a) ti. 

6 0-9 6^;P%. jff^Ktie 5-9 5^;P%. J:^^^!^^}^ 

7 0-9 4^;l'%<0fi-e#^L. lL3/t:^^a3-2 Qffya- sTU- 
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5-3 5^/1^%^ i:0fi^^L<li6-3 0^;W%iO£T'#«-f§C: 
=S::fex ^S-^flciOffl^tis jiSl Oim*iDifi3^<g^*t'iH?2 0 One 

2 5.0 5HH2 . X^^f h;Hll 50 OHz. ^tyl-Xi^ 0 L^S 
4. 2sec . vN-yi^xigesec (^m^^t^TX'mMLX^M^tL^ . 

rob'l/>. 1-:/-r>'. 1-^>-ri^. l-^^Jf-fe^-. 4-;>(^;W-1- 
to :^7":^. i-:t^x:^v i-T'-fev. i-HT-fe^-. i-xh^T^-fei^. i- 

"cm^btimm^m ivi in^o . i-io dJi/K^iLKji 

0. 5-6 dil /g<7)KfflT'$>-&C: t^sMt LVn 

^rn'7h^97-f (GPC) T'^ftjt^^iiJ':^ (Mw /Mn ) ti. 
1 . 2-4. «^lLL<til . 4-3. 5. ^^tzUtL<iil . 5 
-3. 0<Offifflfc:fc^, i<oJ:atc*%^fc:€ISx^wyiS^^S-^ 

^'^'n-^h^^^^f-j fc:2P«iLTTiS<OJ:3fc:LT?T^->jt. 
(1) ^ii-^SSE^SKOg^;^';^^^:^ (m#V-yfl«S. ^ihic^KU 
Xi-vy) ^filfflL-C. :«-^-fiMfc^OGPC(Gel Perneatlon 
ChroBatograph);^r h^ai^L. JIM fc E V (Eluiion 
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Volume) <7)ffi^(l$!!iEft^^f^Mt -6, <r O^^OMigti 0 . 0 2m 

(2) GP cmMtzXOUm<^GP 0^13-7 h^^y^ t 0. I?ftfi 
(1) izX^JtiV:^i'Uy^n(0^^i^^'f&mn . 

15 (>f ) Watersttlii (150C-AIC/6PC) 

(n) ;ir9A nnv^-ym {GviH^^r) 

(-)SlJg 140r 

1 Okar^S-CcOMPR^Qfc. 2 . 1 6 tei^fi-CiOM F <Olfc 
(MFR^Q/MFRg ) *«8-5 0. »^L<«8. 5-4 5. $ 

C:OJ;a(CMFR^Q/MFR2 *«8- 5 0 <OlSHCw«>^ J; ^ Jfirx 
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^'S:< i: h2m(omifii&mr)V'^uym^:itbxm^Lti^m 

15 t(lzX->Xn^tlh^^7::^^M.f&U^^. ^^X/ 

[B] W«ir;W$-'>A:tdE-i^'fkl^!fe 

«4>ilS*S-^«c<?)«Jg#0. 8 5-0. 9 2 i: 

=S: ^ J: d ti^S-^ $ ii: ^ K: J: -> T igjt-r i # S , 
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x^i^^^h'x (>f i^T-;^) x^;wvN7-'>A^ y^ni; 

10 x^W>'t'X (>f ^T-ZW) ^N7~'>i^i^^nU Ks 
xf-l^^'b';^ (>f i^-f yN7r.»^Ai;^7^n $ 

yN7-'>iH. V 
x-^l^yt'x (4,5,6,7-r h^t Ko-I- ^yf=^)V) 
15 7-»:^A^y ^^nU 

xf-V:^b'X (4.5,6,7-fh^b Hn-1- >f vn7-^ 

xf-l^vb'X (4.5.6.7-7^ h5b Kn-1- >f J\y=.^ 

20 x^vyb';^ (4-^^yP-1- >f ^^ffji;!/) y\7-'>A>''^'ni; h\ 
X'fU'>'b'X (5-^^;U-T- >f y-f-zP) ^N7~'>A>''^n U 

x-f-l^yb'X (7-^f-;P-1- yr-zP) >'\7-'^^A n »; h\ 
x.i'Vy'^^ (5-y h^^i^-l- >f :^7'-;W) y\7~»>Ay:J'n 'J 
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UK. 
5 n»JH. 

*mM«i:tT«i. h/l'Xi^. ^>'Hfy. 'Sr>'l/>'J5: 
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10 



15 



^ttt:i^vjt!yji^X'mm't^:LtiizX'>xm^tihJ^y^^j^MU 

-'^A^rdf i^^ft-^sfefc LT-ffllje ( I ) *>i:t;-jK^ ( D ) 



<l:<s ^^/PSs x^;l.3i. rneyWS. f^)Vm^j:}i<r)mti^m 
X*th. 

(1 ) (R^TfcSr-^^-t^Yb-^Jfe. USa^B^^-^^-r^^Sllg. Ttfclt^ 





R 
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mmm (z h v r/u^ ;^ r ;p s - » asisn l t r 15 $ s , 
( 2 ) ^y-^y^ h/wx^-. xf-;wx— ryl-, Th7tKn79y 

15 ( a ) Tfu^y:t^^y<omm. tit tim^A^mmmtA^t tilt 



20 i^tp^ r1 imm^i'-'i2(omt7i^mmx'hh} X'^^tih7 
<0'^>-if>'t3^»-r^AJi m^a^Ai mf-mn^x-i o%ot. »^ 
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<5: *5 * ^ § r ;w $ - A ?r ^"fb-^ifio 14 1± . 
( x%) , 

^^/PS. >f y:/'f;PS. '^i^^yPS. ^^i^ji^^^ 

^"f O A J -cat) $ :H * :t r ;W § - 

r2 liS:v^(3^^:-5S*a*)-r] ?^-i'WLTV^Tt»J:Vn 
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D . X(i^\nyy. ^SUSl-l 2<or;Padf i^g^ MSffte- 
2 OOT'J-ndfi^^^ ttiltjkmTh^. nii2'^3X'h^) T 
10 ^$fL&. 

hUsec-y^/i^T/w^-'^A. hi) ten- y^j\^TfU$. 
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7 i y K ^ i/' r ;P ^ ;p r ;w $ ~ A T - o =3if K ^5: if 3()^" 

m^'^^tit. :itii^comt&T;l'^=^'>Mt'^m<oo-hTii. 1915- 
(i-C4 Hg )^ Ally (C5 H^q)^ 

20 x—f;P^g^. hUx^;Pr$i^5S:^<or SV^HI^Sriffcilgft?** 
v^ti^lk^-^-C. hh\^\ii^m%ti::l,t^e)iimX'm\^h:LtifiX' 
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2 0 %KT i: ^: S J; d te* ^ RfiS^ tzmu-ttHfX W. <o i a (c 
L T '"^ > Jgtt^O ^Tflir ;W § - A :t ^ i^'fk-^ife $: # ^ titi . 

15 ±ia<o J: d ^Ky-^y^m'&c^^mTA^ § AsfiiE- i^'fl:-^!B!ii& 
^BK^-fr&SlSttlg^. tit tiSm^tykmrnm^X'^ykhti^hifi. 
WMt LXlt. Ky^y^ h;wxy, ^i^uy^ ^^y^ i^^y^ 
lf(^^mmm^t:iHm. y^y. ^vf^y^ ^y^y^ ^^^^y^ 
if^^y^ fijy^ Y^ijy. ^^-^^ijy^ ^n'iny'^ji}i<n 

20 flaMfil^'ifc^mx ^^n^y^y^ i^^uit^^y^ ir^n^ijy. 
i^Pu^^i,ytj:i;:<^^^^^^i^^^ if>/x)y^ ^-^^ |g?fi^tif 

mmmtn^m. ^mmfi^iiii%<r)j\uYyAt'mt o^^it^&^-fb^. 
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n7 7>'^t'iOx— f;W^^fflv^§C:i: i,-C#l>, C:^i,4><^^'fb7K 
lizmM-LX 1 X 1 0 5 ^^AJSiP/J! i^tKitlxl 0'^-^ 

10 ti 0 - 5 %(ommx'$> tzbifimtL^'^. 

-100-1 5 0-C»liL<(*-5 0-l 0 O-C^^^iCjfft U<ti 

-30-80 x:<^^mx^^t>tih . itsjci^^ti . KB^mtz 
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1 Qommmmx'ht. 

^(i:^m\^hiitiXo^j:mimtL<\,t^y'^y^ h/Px^-ttif*^^ 

( 1 ) riv^jit^'^y<7>mm.t. ii^^^^Lit^vci^mmnt^ 
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(2) Tfi^iy:t^-^ycommtZ. *^M*l!>:3itf^i:'LT. TjV 
$ y ;t :^ cO^g^E + O r ;P S y -9- >- i: tK^^ i: * 84 S ^ 

it^mt(^^MRmit. 5 0 - 1 5 II L<^iO- 

l 2 or;? L<{i2 0-1 0 0 •C<Oaajg-C'ff ^ri^tL^ . ^ 

3 0 0^r^«^^L<iil-l 5 Ol^^iSJgt'^S. 

S:isai-r&«3|gLr. s-^Ri5;^i*iio^/s7 
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- 2 8 - 

y. ^^-^y. ^r^y. t^^y^ ffjy. YTty. ^^^^t 
iiy. :^^^^fty^^<r>^mm^ist^it!.m. i^^u^y^y. ^ 

ffilL<li9 2-9 8^;U%<^ftT'#:&L. Iifca- 7t\^y^yip 
4»#*><tS«^#fi(b) {i. 1~1 0^;l^%»^ L<{i2-8^yP 

c #s L » * <o r n w y 4, 



wo 90/07526 




PCr/JP89/01281 



5 y-rVs l-^i^T^. 4-;<f-;W-1- >*^i^T>'. 3-^^ 

yw-l- ^^^T^, I-jJ-^t:^. l-h'-f-fey. I-T^h^r 

dJ! L<{±l-5 dJ /fftT)®^^*^^ LV>. 

*^*SEi&fttl-fcJ:->rji«L;ts4;SC [To ] 
9 0<TlD <155-3. 5(100- P) 

1 0 0<Tiii <150-3. 5 (100-P) 
TB fc. §[*S-^«c4»orofU>'fife#'i'fiP^;l/%t<?)«|ii&W'S: 
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'Sr^fe^is^HJTti. ^m^^^&Mt {DSC) ^ffiv^Tv rnb'V 

a- ^\^y^y^yrA^M^i^^2 0 0x:T5^f§i1i:mit: 

15 ftSL:/^^. 1 0*C/4i-<0jSJg-C2 0'C3&»4,2 0 OX:^-C#^LT 

^S-^ft:«oy;W?-$x>f i^H y:J'n'7 h^7 7 >f ( GPC ) X'^ 
20 ibtzj^^&^m {Mv ) {i. 3. 5*g|ffliL<tt3. om 

■SUKorntw:^ • a - ^1^7 ^ yJk^yrM.^m'^mt. 
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i^M^mt. mmh') ^uuj:.i'VyiznthT-m^m.ii^'5n.^% 

15 yyi.^m^mt. ±^<OJ:d^: 

^^j:< t ii2m<^mifiiSiWLTA^'^)^ymi:'fttxi^'^iti^m 

[B] ^mTfi^^=.^M.:t^i^it^m 

- :^iyy^yti:. 40-1 oor^^auef . f#^tL*^M-^ft«i' 

(>zr\=t\^Uyi}>^mi!)^tl^m^^^(a) *S9 0-9 9 * ;l^%<7)ji-C. 
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10 ytJ^^)yyb^m^4-^2 0<Oa- ^Vy ^yb(ri^yyj».^n 
^i^X'hh. z.(7yrzi'^vy^^ yy j^^n^mzi5\^x . rnt* 

(b){iO. 5-9. 5^;l^%fi^liK{ii-9ie;l/%<0S-C#^EL. 
15 ll/ia- :tl/'7^>*»^>#*>ii.S3|ij«#ta[(c) tt. 0. 5-9. 5 

ii'efflV^^ii^«Si[4-2 OOa- ^Vy ^ytLXlt^ 1- 
y-fy. 1-'^>'t:^s 1-'\'3f'fei^. 4-^^;w-i- ^i^-f:^, 

/^i^T^i^, l-T-fe:^s l-h'T^-fe^. 1-xh7T 
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1 3 5r<?)7*;ir!;>-*f3i^L?tlgliR5teJg [77] *fO. 5-6 di! 

10 7 0<Til <1 5 5-5 . 5 ( 1 0 0-P) 

90<Tb<150-5. 5(100-P) 

:i<oxo(iz:^¥km(iz9^tm2(oru\^uy^^yrj>^^m'^i^<o 

20 ^tcti. um^A^BKorui^uy ' a - :^vy Ky^yyj^^m.'^w 
u\:]^y^^yirj^^^'^^if^^^^^^jxhy ^ iVMi. mtz^k^x- 
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(Mw/Mn ) ti. 3. 5&iTMtL<i±3 . omT#{w^^L< 

^n^(izm^m2<oTxi\:uyih^yrj>.^M'^mi. mmn-^ 

y ^ y^<0-simU&i^ 5 m&%mTMt L < 3 mfi%£lT S 4» 

mhV ^^uJi^Uy(zn'r^^m^&il}^5M&%&.Tt^tL<li 
15 tt. 

<bi>2m<^mifii&SiTfl^^UymiitLxm'^Vt:§^mWi^ 

[B] ^«ir/w$-';^iK:t=3fWt;-^% 

-20<0a-:tV'7^>'fc^. 40-10 O'CiOSIfC. f§<i>il^ 
;U%om-e. X'^l^^i&^^^lliPih.^fllflK^iarCb) *J0. 5-9. 5 
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0. 5-9. 5^)l%<0&V^^-tHdlZ^M'^^-t^:itiz 

^^<t i>2mc^mifi&iRTfi''^uymiitLxm'^Lti^m 
ij>^m^^tix\'^h. 

( i ) 

(r1 ) „ Ail (Or2 ) n Hp Xq 
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^2. q {iO^q ^ 2 <OStX'ft->-C. L**t»ll+n*p+q=3 XS>h) 

( u ) AJ! (R^ ) 4 

(iif. tiLi . Na ttiliKX$>*). 

itmutmi:^) xrmh^tii,mim±mtT/u^::L^At<on 

^tykm^^m-t^^mTfl^zLi^Mt^^i^itfmX'hh . n-r;W^ 
^ r . 5^ ^ n r . T y 55: if » M^-f S ^1 i: 

7x-;V'T/J^$-»>A. h^Jh y;wr;u$~'>A^:i:'<oh y r y~ 
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(i-Cj Hg ) X AJI y (C5 Hio) 2 
(x. y. ztiiEcOSaX'iSO. z^2x T^-S ) r^i?$iiS'f 

20 -fb-^Jfe [B] tt. M-^SI5^l*|iOr;W$-':7AJSTtelft^tT3$ 
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7 ^ y^m^^it^mzii. ±i3<o<j:a^^^r;u$~'>A'(i:-^i^ 

[C] Rmm^(z^ifi,±^^mTJl^^:z.^M,yjr'^>'{t^m 
CB] bmnT)V^:z.^J^ CC] fc<0-^th<^r/U$-'>AMTK:S^ 

5 <^M-^3&s. 20-'99%»^L<tt25-98%#«C»tL<ti 

3 0-9 5%co^mtKi:^X^^j:&X'm\>'^^:Ltifi^t b\^. 

i^^t^m CB] i5J:t^^n7n^^zL^Ait^m CC] cOi^ft<7)T;^ 
$- '^i.Ji^cOibti. 3i#«2 0-1 OO00.iSF^t<{i5O- 
10 5 0 0 0. fc<fc:«iL<<il 0 0 — 2 0 0 0<OffiK-e<5§Ci:*J 

15 mm-ti>. 

^'3r< i> 2m(^mifiiSi9Lrf\^^i^ym^'ittxm^ti::1^m 

[B-2] Ail ji[^fc:ij'-^< t i>imm'7fi^'^/umsikif['<^mtA:mm 
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[B-1] Ji. hU-n- r;i/^;l/r;W5-'>A*>/i>J^^$iL^:t«lT/P 
fc LTti. x^yPS. n-rnr;PS. n-:r'^;PS. n-:t 

15 35^-f^c:i:*«-C#-&. 
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(I-C4 Hg ) , AJI y (C5 H10) , 

«TJ:0«^L<ttO. 0 1 -2 $ y 
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J^mf-<7)m'^ifi. 20-9 5%MtL<i±2 5-9 0%#<C^f ^ u 

yl'^ - "^AM^^Oittis jiSgti2 0^1 0 0 0 0. MtLKliSQ 
-5 0 0 0. KHzntKltl 0 0-2 0 0 O^Olifflf t 
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5 Polyner Com[in.,29,mim%)izU')XmMLtz. 

;^(Bull.Soc.ChilD..2954(1967)t3S'^V>T-^fiK) 5. 4et 

10 LJt. iiitcn-Bu Li ( 1 . 6 M^i?Bt ) 3 1 . 5 olSriST t . ^11 
#[^#-3 Or-cmSJi^L/iSb. miSLtX'UflSi^^-thiltiz 
J: Ob'X (>f Vt-zP) :£.^y'kr=^:^y\tLtz. ^mwrnLtzJi^l 
«02 0 0inl<0;y5;^i!l79Xafc:THP6 Oml^igAL- 6 0 

15 0. 7 8fi4%*«-^^iiTV^7t) 6. 7 ffS:l^>^tw^inLJto ^^0 
M^N7-»>iH'fl:^ifefc:{iyA'n-i>AJS^*fO . 4 0Sfi%^A 
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i:l-:t^-r:^5 Omi^-Jni.. ^ ^iZJii-uyyffx^ 1 6 OJI /hrf 
^rA'$~'>AKi=-^©f 1 .88$ V^)l:HXV^aii'Uy}^X 

10 %ET1 3 O'CT'l 2^®f£ji-r^C:i:fc:J;0?^Jg*so. 86 6 e 

1 . 7 1 dJI / gf feOs MVf /Mn *«2. 5 9f *>0. MFRg 
1 2 e/10^T'^S 0. MFR^Q/MPRg <0it3&J 1 3 . IT 

15 ^^gll 2 

T;w$y5fdp-r>'^r;p§-'>i.il[^ift®-ei . 88§y^;u^j: 

20 tKxf-V-vt'X (>f yr'-zW) ^Ny-'^i.S/'^ny K^7 . 5x 
f^ti^ttMl i:|SI«fc:tf^->;ti:C:^. «Jg*so. 88 7e/rf-e 
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(ii / 8 T$> *) . /^En ifi 2 . 5 0 X'h *) . MFR2 ifi 
0.8 0 g/10^T-«>0. MFR^g/MFRg Oib*« 1 2. 7X'^ 

5 ^Jgj&s 0 . 8 7 « /<ajt'<5 O.MFR2*«2.9g /cdf *) . 

^ a T t' 4 1^ K JM ^ L ;t y -X /^ 5^ y -ft; $ ifL 7t 1; y 

(MERCKttig Art. 7719 ) 4 0 e ^ h /uj^ytzmmt . mmwm%T 

15 (Hf = 2 . 0 7 5 U^J\^y£ ) 2 0 0 ml ^^>5? tc;^ 5 AtC^V^ 

/io ±m(^mi^(zj:*)mfiiit:y^7=-^M,mm mi =o. 1 7 § 
(* 

yN7-'>iHM^i: LT 6 . 6 x 1 0"^$ U ^5 AJK^?&fflV^. 
20 7 ort'3 5^P^S-&L;tm^Mill*fe0yi fc|SI:^tcfi-&^^T'5:->;t 
®Jg*«0. 85 5 e/oAX'h*). J^^i-lyy-kAiJ^l 6. 2 
*/l^%T'*0. [77] *<1 . 8 9 Hi y eT$>*) . Uvi /mn ijt 
2. 4 8f<50s MFRg *«1 . 4 9 «/10^T'«>0v MFR^^/ 
MPRg (^jtifilO. irh&m'^m^(0^V^-4 2. 4ir**# 
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6.6x1 Q'^^vf^^A^i'm\'^t:&.mimmm2tmmizm-^ 

5 ^"if^r>t:k;i^. ^mt/^O . 88 3 e/df x^l^i'-g'S 

*S83. S^EA-^T&O. C77]#l. 61 dJ!/?T«>0. 

Mw /Mn *«2. 5 4X'^^0x MFRg 7 3 g /104hf ib 0 . 

MFR^Q/MFRg <0Jt3&« 1 2 . 2 & i^feaiH^cO^ff U V- 

17. Og ifini^titi, 
10 HiSMS 

0. 8 6 8 g/oSfibO V x^l^y-^fi^JS 2 . O^:yW%fi5 0. 
[77] *«1 . 7 9 di! /e-Cft 0. Mw /Mn *f2. Sit'* 
15 0sMFR2*sO.9O g X'[Qj^X'$>'0 . MFR^^/MFRg <Olb 
**3 2. O-C^bS/lf y'7-2 0 . SgifiniyfLtl. 

mMMA ( r n 1 ) 
(fi 

X'^k>'t'X (>f Vr-yW) y\7-'>Ai^^'ny H^l. 25x 
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